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(54) IMAGE PICKUP DEVICE AND IMAGE PICKUP 
SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
wirings in the horizontal direction and to secure an 
opening ratio. 

SOLUTION: In an image pickup device where plural unit 
cells each of which is provided with plural 
photoelectric conversion parts PD and amplification 
means MSF and MSEL shared among plural photoelectric 
conversion parts are arranged, threshold voltages of 
transfer switches MTX to transfer the signals from 
photoelectric conversion parts to amplification means 
are different among respective photoelectric conversion 
parts, or transistors different between at least two 
photoelectric conversion parts by conduction types are 
used as transfer switches MTX to transfer the signals 
from photoelectric conversion parts to amplification 
means. 
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[0 00 1 ] 

xg^zm&mmisz&m&^XT&icm-rz $><ox 

[0002] 

[fi£*D&fti] fi63fc, y^>-fe/K foZmtAPS (Ac 
tive Pixel Sensor) ^tt^HMMfCK. BAS I 
S (Base Store Image Sensor) % CMOS,t>f-i 

[0003] c*i6»*^fe*^*a*h^^- 

l>fiAPS£P¥BtfiTt»£. 

[0 0 04] APSOT»*«CflM»a.(r>^) £3? 
5'? S/NJt*WfiTrS3Btl36S* 

[0005] wv&Buc&zwmm. mnmv&rzffi 

<t^mtOX % «Atf»|IB63-r00'8 79^&« 

#mmztix\,>z ? 

[0006)017 tt^iii^tSt?*^. 0 
-f # — F. M1X4X MTX42te:* r #4*— FPDX P 

d 2tcsi $ nfcf^tii ^is^t 5 mm* 4v*±t£ 
z^mmuos MREsjs.y-fesr h*>r? 

^i^6y-fe^fflMOSF7>^^, MSF. MSEL 

h^MOS h^>5^X^MRES. ii^MO 
Sr^>^X£MSR 3^Mh^>> > X^MSEU3:— O 

[0 007] 

W&tCtt^. h ^>^^^MR£S, MSF, MSEU^^#$ 
(2®35») **JSWSF^>^ 

[0 0 08] b*>0^^^), ^fa^AsVCTZ^tt^ 
;Hffll3fil(D*»tt, 7ic^3x2-6^, ^il^l^ 
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OS h^>^X£MRES. mtRm h^>>lsX 5MSEL<Dm 
<hftS. J^K^£J1K£ UYT*> Fib— JU©^ 

[0009] *^«±asc>aija«:tt*-r-5 &<Dt?& 

[0010] 

WK. m t-H ft r> r i ^ c i % 4$ft i *r * . 

[0 0 1 1 ] *^#£^<C>JtffciSSfci:, &&<D3fc^& 
^ ^ v filT, 4>ft< £ ir^Tfel^t?!^ 

[0012] tt£E»* 
Silts, fi^u^/wxEWb, Httiftb€?fi>. ^ 

^S<E«ft F7>t?X u ^ 5^ 3 ;u 

[0013] 

[*»0H £TF, ^^CD^te^CCOi^THM^^r 
<»1*SW ■l(C*9N!iDffliatHr*«.. ft* 

[oo i 4] aiicfciir. pbx PD2ii*FW* 

-F\ MTXL MTX20ti£3l^-f ^^£ft-5(ESIfflb^> 

il'F«BE*S4V-C*SNMOS5 J ETT*t). F 
5* > 5? MTX2«^ u >> 3 ;l/ FttEEtf - 4 V r £> £ 
PMOSFEms. «3WF7>^^MTXL MT 

*fcMSFttV-;*:7*n«7T>:7 (WMF7>^X 



(3) #fg2 000-152086 

4 

[0015] ±^m^msi(omiiL^(om^M ir& 

[0 0 16]ItiiiicM^t, * h FP 
M3EcMtaEK:y-fe* FT*. * h##<*TXR 5 

10 ffVDD©+5V£ft5 0 

[0017] 'Xi<mfflmm-%4>ixD£+5 v±-?z>t, 

NMOSFETT^^Mh7>^^MTX^Ii 

x^ns. ^ut^-rxo ^o v^-r ^$*pmo 

SFETt^^^ F^>^X£MTX2#i§#, *h 
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[0 0 1 8] ^r^TXO ^cp^m&r^>^2. 5V&C 
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30 ^6— ^^S^SCTSl—M^nS,, 
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^/BF^>^;*£M-TX2#Pf§#, ^h^>ft^FPD2 
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^■T^o OT, ^Oi&f^r^ F FP D2« 

(omn'mmmfcr *> mmm^&mm.mxm v li^^> 

[0 02 1] ^F^-Y^-FPDl. PD2*^6 

^tHu. -en-en— ewgiciw, c-nc^ear 
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tozmmffiti. ^ F2W*- FPD2^e<^./>rx 
n/cfi# s 2#aj;ft $ n * . 
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^MTXllK, ^l/7^3ib FUSE 1 . OVOONMOSF 
EmO, FJ8 F^>^X£MTX12te:. XI/ 50 
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F#^:fr-FPDlOCVR^#»6 + 1 V^OTJIJU * 
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[004 1] *T; Tl^(C ( 0TXR£/W Is-^JVt 

x. m&mh^>isx$M-De&m>x&h y-r*-F 
msrd^- h ^ <t«at u . ^(DmnmEEzm^v sit v 

FPDlGCV R ^^6+ 1 V^rEflML. *F2W^- 
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[0 045] T^l^k:, 07XO^+5ViLT, 

^^h^>^^^MT)aX^^MTX12^r(BI^«:^ < 0 ± 20 

b. ^li^e- Fr«j8sn^fc«>, # f 
^Msre)^*- h stasis *u ^(Dm^mK&m^v S2t 

[004 6] CCT\ m^b5>i?X*iC&m2*i-*> 
MO S F E T<D F U F U A >rnm$$&<Dttm 

[0047)H8^6^C.itt, XU^3^F«E 
3. o v OTicfcc^r i f ^ 1/ 3 ;i/ Fi^&5^ 1 30 

m<om^^ (2®^) (DELffi&TjkT. mecom^ 
tt t m-Mf&^mc \zm— $m *n u xwn ^ m 

[004 8] «a6«{c*yt>r»R36^-< *^<b&&f£ 
MSRE)^ — h O^lCcm 2 CDSHX * ^ <t ^SHX >f 
*U»t/»^FWE**l. 0VQNMOSFET-C* 

[0 0 4 9] ^m^^is^X^ fil^Uy^aJbF 

WEI. 0V^WT^IS^h^>^^MTXi(ciRk: 

& < . * h f p d zytm^mfficomif 

. 50 
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[0050] ^^2|^lft«8sz:-3©*^ftaprr>^ 
z> m^<omx *§mi*fofr*>micmfc 

[0051] *b#4.*-FPDmRm&<?>&/tk* 

X$>2>* b?J*- FT*. 9. * F^W*- FPD2ti 
GtS«©g3BR J f'C*S* h*-f>- F, jfrh^-f*- 
FPD3«Bli*<D^^^c&£* F#-f*-Fr* 
£ 0 **F*-faf-- FPDiL PD2, PD3©QfeftA 

r % ^30%, 59%. ii%cc^^nxi^ 0 * 

ft^HE b^>^^^M-TX21-MTX23^^€>NMO 
SFET(D^I/-^3jUFlE{t 0V, 2. 

5V, 4. 0V^^ o * /c«iM 3 H*k#d £ f5j 

««c 4> sown* znzfcw-msmicm&z tifz&m* a 

[0 05 2] ^geMWcttli-Ctl. i^ii^ttil 
laiBR, G, B3®^©ft^f:I^B^{c^aiL/, 

KiUffi h ^ ^ MTX21-MlX23^|^B#fC^ <. C i CC 

ioT. -&3fem^gP (^h^^-FPDl. PD2. 

[0053 i-st^aswfc^ti^caK^HB^s-r^ 
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0 1 F #4 F P D i*»iW*SaMW<L 1 0 
2fc*ltozifl3 h^>^X^MTX41tDy- 10 3» 

F 5 £M7X42<D^r- F 1 0 5 teiiSR/B 

F^>^X£MSELC^-- F^& 10 6^7^7^ 

>^X^MRESO^'- h^@, 1 0 8te^tff<D* F 2* 
-f * - F Oltei^m F ^ > V> X £ Of»<l-^ <*> IXOO^EPTJU 
SftSWSMR, 1 0 9-12 Vis 7 F8I F ^>^*#<DiWffil 
M^0T><RO^^n^n^JI^, 1 1 0&£aM#UBF^> 
^^MSEL©W^#*SO^EMnSti*Wfflfi», 1 1 
l»#B8ff©*h^t- F©«»JBF^>^**©fW 

CO 0 5 9 ] — 313 (e*3tr>r» 2 0 0 5«i£ai^7 
ML 2 0 l.W F^t- KPDll:»^i[i 
* 2 0 2ME^F^>^;*£MTXUfD#-- F*fi; 
&0 3tt*hif^-FPD2*«^«J«aW(|, 2 
0 4 5*lte^h^>t?X^MTX12O-^-hm@, 2 0 5 

^7tP77>7'MSRDy-F^ 2.0 7B'J«fev 
FfflF^>^*MRESD^r-F«g, 2 0 8 te* F % 

4*- \=<ommm y^^vt, $<Dumm^ <t> -rxa#En&n 

$ft&$ti®nffL 2 0 9i*Vizv hm h^>isXZ<Dffl® 
4> TXROJjtfEPjtJIJ S tlZ>MW$&, 2 1 0 F ^ > 

[0060]§12ill 3 ±<Dmtfr*>BB%fr%:<k J ? 
«c. *»W©SB6W^TH 1 3 r«* h^-ft-F© 

[006 1111 1 5 «0-o©7fet^r7 

■Kffi*W©U-f7!> FBL H15»H1 1 <7>J£5^1$3^J 

CO 0 6 2] H'UKtet^ 3 0 0 IXSKCiiAtt. 3 
0 1, 3 0 3, 3 0 5. 3 0 7 tttittm-W* h & 

4*-\ : zmm?zmiMii& 302, 304. 30 

6. 3 0 8ttS^F^-f^-F{C*fjSr^fe3i^F-7> 
bx^MTO©*- Fmfe 3 0 9ttMh7>^^ 
MSELCD^-F^@. 3 10ttV-X7*n77>^MS 
RD^-FABS, 3 1 1 -ttl/.-k^FJg F^>^*#MRES 
W-FfE 3 1 2~3 1 5«<g3SfllF-7>^X^r© 
ftSffiHB^ Da— ^ TX4#Effl]£ ft &fltIOT§L 3 16t*'J 
■fe* FSF^>^ir©W»fi^*TOlW^Sn*W 
TO. 3 1 7«jW^F-5>^xarMSEL<DW{9<i-^*S 

[0 0 6 3] — * % H 1 5 *C*$t»T. 40 0 ttm^BJ) 

401, 403, 405, 4 0 7««en^neHoo 

*F-^*-FPDl^PD««MW*«MW(|. 4 0 
2, 404. 40 6, 408lJS*F^*-KPDl 
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F 4 0 9 ttjgtfUB F ^ > 2 MSEKDtf 

— h®I, 4 1 0«y-^7*D77>^MSF©^- F 
4 1 USy-fe^ hJB h^>^X^MRES05^r- b 
4 1 2tt&£tii b^l'¥X2<Dfflfflm^(t>'VXt)SW 

mztizmfflm. 4 1 3«y-fe* fji f?>^**6*b 

10 [0064]114iil 5£©#Jt3fr69^;fefrJ:5 
49HK^mH^^ri91 5 "C«*F F© 
R^MF^>^X^tS«sn-SWfflI^l^: (wm 

[0 06 51016 {CSHfci/Xx A«B8H*^T. |3J0 
K**\fc.5«C, 36**7 1 . $L*) 8 OSrfioTAMt/fc. 
®»3fettCMO-S-fe>1f.-7 2±CC»*-r-5. CMOS 

7 2±«cEB3*in>*iiBRri/-«:j:or* 
t»»tt*m<i-^£9E*s ft, -/-r>q»*§nTHttrs 
ft*, ^(oti&im^v&m^wm^ 3 tc j: o-c^^ 

ft#J^<*ftWI#tt." i2§&fc; If«7 4 fc i Stffg 

&£C>(*^3ft/cft^&m^ 7 7 tc<fe 0 W£2ft 
S. K0.8 0. CMOS-fe>-*-7 2, m^^MM^l 
3«*-T 5>"^«WSR7 5K:j:r)«I»3ti, #*3fc7 
1, *^5">^fWftl@tt7 5. £fl»-a«X7'4' k S 
£3K7 7 »WA3>Fn-;l/IK7 etc <fc OftOflPS 
ft*. 

[0066] 

[01] 1 ^^r*^Jl^gco#{i-fe;V 

[02] *^3S©fii«^<Z^*^^^T«EflSW«^ 

[03101 RVm 2 <0&^W.<Dm®M)\><D*hifeV>Z 
40 ^^^t-Fr^-5. 

[04] mmjjfa&wmKmskxj y^ov^wat 

[05] *T*ftOHr^fiax-f ^^<0V„*SCitft: 

[06] ^msoflr 2 suswr * *»»«a©#a-fe^ 

[07] ±fB^^<Dm&-fe;KD^H > 5 >^0T&£ O 
[08] Ka«F^>^5f«c«^$nSMOSFET 

50 [09 ] *3fewo»3gQfi«r**afi®a©*fi[-fe^ 
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( 2 mm ft) <Dmmm-e$> 

mil] *m*<om$mm^&%mmmDmm. 
[012] wkm^n^^^(o%^^mvriy^ 

[015101 1 ©ia^fic»i£'r^Ho©*^giap 
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* [016] »>XfAMir|>^ a 
[0 1 7 3 -t^®IBMItt*^Hrfe£. 

PD1-PD4 *h£W:*-F 

MTXL MTX2, MTX1X MTX12, MTX21— MTX23, MIX 
31-MTX34 (68* 4? 30 

MSF T>^ 

MSEL ^>S?X£ (31JR;W ^) 

MRES y-fe-y F7>^^ (l/iz^r y?) 
10 VLl 

2 0 8, 4 1 2 
2 0 9, 4 1 3 
2 10, 4 14 
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